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 PAPER Total  PAPER Total 

Total Qs 200 200 Subject wise Qs. 50 200 

Max. Marks 720 720 Subject wise Marks 240 720 

 
 

Chemistry 

S.No. Topic Name 

Question Type & Sequencing 

Total 
Qs. 

(Topic
-wise) 

Total 
Marks 
(Topic
-wise) 

% 
Weightage 

(Topic-
wise) 

MCQ ARQ MTCQ 

No. 
of 

Qs. 

Qs. 
Sequenc

ing  

No. 
of 

Qs. 

Qs. 
Sequenc

ing  
No. of Qs. 

Qs. 
Seque
ncing  

Physical Chemistry 

  Class-11 14           14 56 28.00% 

1 Mole Concept 3 1,8,16 _ _ _ _ 3 12 6.00% 

2 
Chemical 
Equilibrium 

3 2,10,39 _ _ _ _ 3 12 6.00% 

3 Atomic Structure 2 6,37 _ _ _ _ 2 8 4.00% 

4 Thermodynamics 3 
11,12, 

42 
_ _ _ _ 3 12 6.00% 

5 Redox Reaction 1 13 _ _ _ _ 1 4 2.00% 

6 Ionic Equilibrium 2 19,40 _ _ _ _ 2 8 4.00% 

  Class-12 7           7 28 14.00% 

7 
Solution Colligative 
Properties 

2 7,18 _ _ _ _ 2 8 4.00% 

8 Electrochemistry 4 
9,15,4 
3,45 

_ _ _ _ 4 16 8.00% 

9 Chemical Kinetics 1 44 _ _ _ _ 1 4 2.00% 

 
 
 

PAT : TOPIC-WISE WEIGHTAGE SHEET 

(WS) 

Academis Session: 2023-24  
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Inorganic Chemistry 

  Class-11 3       1   4 16 8.00% 

10 Periodic Table 2 3,41 _ _ _ _ 2 8 4.00% 

11 
P-Block Element  
(B and C) 

1 17 _ _ _ _ 1 4 2.00% 

12 Chemical Bonding _ _ _ _ 1 20 1 4 2.00% 

  Class-12 4   1       5 20 10.00% 

13 
P-Block (Nitrongen 
and Oxygen) 

1 5 1 4 _ _ 2 8 4.00% 

14 
Coordination 
Compound 

3 14,36,38 _ _ _ _ 3 12 6.00% 

Organic Chemistry 

  Class-11 5   2       7 28 14.00% 

15 
IUPAC 
nomenclature 

1 21 2 32,48 _ _ 3 12 6.00% 

16 
General Organic 
Chemistry 

2 23,46 _ _ _ _ 2 8 4.00% 

17 Hydrocarbon part-I 2 24,47 _ _ _ _ 2 8 4.00% 

  Class-12 12       1   13 52 26.00% 

18 Stereoisomerism 1 22 _ _ _ _ 1 4 2.00% 

19 
Carboxylic acid and 
Derivatives 

3 25,29,33 _ _ _ _ 3 12 6.00% 

20 
Aromatic 
Compound 

3 26,31,35 _ _ _ _ 3 12 6.00% 

21 Girgnard Reagent 1 27 _ _ 1 49 2 8 4.00% 

22 
Reaction 
Mechanism 

3 28,30,34 _ _ _ _ 3 12 6.00% 

23 
Practical Organic 
Chemistry 

1 50 _ _ _ _ 1 4 2.00% 

  Total 45   3   2   50 200 100% 
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Physics 

S.N
o. 

Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weight

age 
(Topic-
wise) 

MCQ ARQ MTCQ 

No. 
of 

Qs. 

Qs. 
Sequenci

ng  

No. of 
Qs. 

Qs. 
Sequen

cing  

No. 
of 

Qs. 

Qs. 
Seque
ncing  

  Class-11 22           22 88 44.00% 

1 Unit and Dimension 1 51 _ _ _ _ 1 4 2.00% 

2 Measurement Error 1 54 _ _ _ _ 1 4 2.00% 

3 Rectilinear motion 1 56 _ _ _ _ 1 4 2.00% 

4 Projectile motion 1 58 _ _ _ _ 1 4 2.00% 

5 Relative motion 2 59,60 _ _ _ _ 2 8 4.00% 

6 Newton's laws of motion 1 62 _ _ _ _ 1 4 2.00% 

7 Friction 1 63 _ _ _ _ 1 4 2.00% 

8 Work, Power, Energy 3 65,66,69 _ _ _ _ 3 12 6.00% 

9 Rigid body dynamics 1 67 _ _ _ _ 1 4 2.00% 

10 Centre of mass 2 71,72 _ _ _ _ 2 8 4.00% 

11 KTG and Thermodynamics 1 73 _ _ _ _ 1 4 2.00% 

12 Simple Harmonic motion 1 74 _ _ _ _ 1 4 2.00% 

13 Sound Wave 2 75,76 _ _ _ _ 2 8 4.00% 

14 Elasticity and viscosity 1 77 _ _ _ _ 1 4 2.00% 

15 Surface Tension 2 78,79 _ _ _ _ 2 8 4.00% 

16 Fluid mechanics 1 80 _ _ _ _ 1 4 2.00% 

  Class-12 26   1   1   28 112 56.00% 

17 Heat Transfer 1 52 _ _ _ _ 1 4 2.00% 

18 Capacitance 3 53,55,57 _ _ _ _ 3 12 6.00% 

19 Alternating Current 3 61,64,68 _ _ _ _ 3 12 6.00% 

20 Electro Magnetic Field 3 70,86,87 _ _ _ _ 3 12 6.00% 

21 Geometrical Optics 5 
81,82,83,

84,85 
_ _ _ _ 5 20 10.00% 

22 Electro Magnetic Induction 3 88,89,90 _ _ _ _ 3 12 6.00% 

23 Solid and Semiconductor 2 91,92 _ _ _ _ 2 8 4.00% 

24 Modern Physics 3 93,94,95 _ _ _ _ 3 12 6.00% 

25 Nuclear Physics 2 96,97 _ _ _ _ 2 8 4.00% 

26 Electromagnetic waves 1 98 _ _ _ _ 1 4 2.00% 

27 Electrostatics _ _ 1 99 1 100 2 8 4.00% 

  Total 48   1   1   50 200 100% 

 

PAT : TOPIC-WISE WEIGHTAGE SHEET 

(WS) 
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Botany 

S.No. Topic Name 

Question Type & Sequencing 

Total Qs. 
(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% Weightage 
(Topic-wise) 

MCQ ARQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. of Qs. 
Qs. 

Sequencing  

  Class-12 16       16 64 32.00% 

1 Genetics-I 5 
101,102,123,

141,142 
_ _ 5 20 10.00% 

2 
Sexual Reproduction 
in Flowering Plants 

4 
103,104,133,

144 
_ _ 4 16 8.00% 

3 
Ecology-Organisms 
and Population 

5 
105,111,116,

136,143 
_ _ 5 20 10.00% 

4 Genetics-II 2 106,112 _ _ 2 8 4.00% 

  Class-11 33   1   34 136 68.00% 

5 
Plant Physiology-II-
Respiration in plants 

2 107,137 _ _ 2 8 4.00% 

6 
Plant Physiology-II-
Photosynthesis In 
Higher Plants 

3 108,130,138 _ _ 3 12 6.00% 

7 The Living World 1 109 _ _ 1 4 2.00% 

8 Cell Biology 5 
110,117,125,

132,145 
_ _ 5 20 10.00% 

9 
Plant Physiology-I-
Mineral Nutrition 

2 113,139 _ _ 2 8 4.00% 

10 
Plant Physiology-I-
Transport in plants 

3 114,131,146 1 140 4 16 8.00% 

11 
Plant Physiology-II-
Plant growth and 
Growth Hormones 

2 115,124 _ _ 2 8 4.00% 

12 
Morphology of 
Flowering Plants 

2 118,150 _ _ 2 8 4.00% 

13 
Anatomy of 

Flowering Plants 
4 

119,126,134,
147 

_ _ 4 16 8.00% 

14 Plant Kingdom 4 
120,121,127,

149 
_ _ 4 16 8.00% 

15 
Biological 

Classification 
5 

122,128,129,
135,148 

_ _ 5 20 10.00% 

  Total 49   1   50 200 100% 
 

PAT : TOPIC-WISE WEIGHTAGE SHEET 

(WS) 
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Zoology 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-
wise) 

MCQ MTCQ ARQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequenci

ng  

  Class-12 18   2   2   22 88 44.00% 

1 
Human Reprodcation 

and Reproductive 
Health 

5 
151,152,155,

168,199 
2 153,154 1 200 8 32 16.00% 

2 
Application Biology 

(Biotechnology) 
6 

156,157,158,
159,160,161 

_ _ 1 198 7 28 14.00% 

3 Origin and Evolution 3 162,163,164 _ _ _ _ 3 12 6.00% 

4 
Biology In Human 

Welfare-Human Health 
and Disease 

3 165,166,167 _ _ _ _ 3 12 6.00% 

5 
Biology In Human 

Welfare-Microbes in 
human Welfare 

1 197 _ _ _ _ 1 4 2.00% 

  Class-11 17   1   10   28 112 56.00% 

6 Biomolecule-I 3 169,170,171 _ _ 1 196 4 16 8.00% 

7 
Structural organisation 

in animals 
2 172,173 1 195 _ _ 3 12 6.00% 

8 
Locomotion and 

Movement 
1 174 _ _ 2 193,194 3 12 6.00% 

9 
Breathing and Exchange 

of Gases 
3 175,176,177 _ _ _ _ 3 12 6.00% 

10 
Body fluids and 

circulation 
2 178,179 _ _ 1 192 3 12 6.00% 

11 
Excretory Product and 

Their Elimination 
3 180,181,182 _ _ _ _ 3 12 6.00% 

12 
Neural Control and 

Coordination 
1 183 _ _ 2 190,191 3 12 6.00% 

13 
Chemical Coordination 

and Integration 
1 184 _ _ 2 186,187 3 12 6.00% 

14 Animal Kingdom-1 1 185 _ _ 2 188,189 3 12 6.00% 

  Total 35   3   12   50 200 100% 

 

PAT : TOPIC-WISE WEIGHTAGE SHEET 
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PAPER 

PART-A : CHEMISTRY 

Q.No. 1 2 3 4 5 6 7 8 9 10 

Ans. 4 1 2 1 2 4 2 4 4 4 

Q.No. 11 12 13 14 15 16 17 18 19 20 

Ans. 2 4 4 2 2 1 3 2 4 2 

Q.No. 21 22 23 24 25 26 27 28 29 30 

Ans. 1 2 2 1 3 2 2 3 3 4 

Q.No. 31 32 33 34 35 36 37 38 39 40 

Ans. 2 4 3 2 2 4 3 4 4 4 

Q.No. 41 42 43 44 45 46 47 48 49 50 

Ans. 4 4 4 4 1 2 1 1 3 1 

PART-B : PHYSICS 

Q.No. 51 52 53 54 55 56 57 58 59 60 

Ans. 3 4 4 2 4 3 2 4 3 3 

Q.No. 61 62 63 64 65 66 67 68 69 70 

Ans. 2 1 3 3 4 2 1 1 4 3 

Q.No. 71 72 73 74 75 76 77 78 79 80 

Ans. 2 3 3 4 1 1 2 3 2 2 

Q.No. 81 82 83 84 85 86 87 88 89 90 

Ans. 4 3 1 2 3 1 2 3 3 4 

Q.No. 91 92 93 94 95 96 97 98 99 100 

Ans. 3 3 2 2 1 2 3 2 2 4 

PART-C : BIOLOGY 

Q.No. 101 102 103 104 105 106 107 108 109 110 

Ans. 4 3 4 1 4 4 1 2 4 1 

Q.No. 111 112 113 114 115 116 117 118 119 120 

Ans. 1 4 2 1 1 4 4 4 2 2 

Q.No. 121 122 123 124 125 126 127 128 129 130 

Ans. 4 1 4 1 4 2 1 1 1 2 

Q.No. 131 132 133 134 135 136 137 138 139 140 

Ans. 1 4 1 4 4 3 3 4 2 2 

Q.No. 141 142 143 144 145 146 147 148 149 150 

Ans. 2 2 2 2 2 2 4 2 1 3 

Q.No. 151 152 153 154 155 156 157 158 159 160 

Ans. 3 4 1 2 3 3 2 1 2 3 

Q.No. 161 162 163 164 165 166 167 168 169 170 

Ans. 3 3 1 2 1 2 2 3 3 3 

Q.No. 171 172 173 174 175 176 177 178 179 180 

Ans. 4 1 3 4 4 2 2 3 4 1 

Q.No. 181 182 183 184 185 186 187 188 189 190 

Ans. 4 4 4 3 4 2 4 4 2 4 

Q.No. 191 192 193 194 195 196 197 198 199 200 

Ans. 1 1 2 3 2 3 4 3 2 2 

 

 

  

 

STUDENT'S SPACE 

ANSWER KEY (AK) 
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TEXT SOLUTIONS (TS)
PAPER 

 

PART-A: CHEMISTRY 
 

1. All 
 
2. Concentration of reactant & product 

remains const. w.r.t time. 

 And, rate of [AT EQUILIBRIUM] forward 

reaction (rf) = rate of backward reaction.  

 

3. Half-filled electron configuration has extra 

stability. Hence the removal of electron 

from outer most orbit requires higher 

energy. 

 

4.  Bond dipoles of N—F bonds 

are counter balanced to some extent by the 

dipole moment of lone pair of electron 

acting in opposite direction. This reduces 

both the dipole moment and its donor 

powers. 

 

5. Has one lone pair of electrons on central 

atom which they can donate to lewis acid 

and the order of basicity is : 

   NH3 > PH3 > AsH3 > SbH3 

 

6. 
18

9

834

104.4
1045

1031063.6hc
E 












  

 

7. Tƒ = i Kƒm 

 Greater the i value lower will be freezing 

point  

 

8. For the reaction,  

 C
3
H

8
(g) + 5O

2
(g)  3CO

2
(g) + 4H

2
O() 

 n = number of gaseous moles of products 

        – number of gaseous moles of 

reactants 

       = 3 – 6 = – 3 

            H = E + nRT 

 or  H – E  = nRT 

   H – E  = – 3RT 

 

9. 
2O

5600 1
n

22400 4
   

 2

2

OAg

O

ww
1 4

108 M
      

(2H
2
O   O

2
 + 4H+ + 4e–) 

 
Agw

108
 

1
4

4
   

       w
Ag

 = 108 g 

 

10. According to Le-Chatalier principle. 

 

11. H = U + ng RT 

 = 2.1 + 
2 2 300

1000

 
 = 1.2 

 G = H – Ts 

 = 3.3 – 300 × 
26

1000
 = 3.3 –6 = –2.7 K cal 

 

12. For the reaction  

 H
2
(g) + Br

2
(g)  2HBr(g) H° = ? 

 H° = – [(2 x bond energy of HBr) – (bond 

energy of H
2
 + bond energy of Cl

2
)] 

 H° = – [(2 x (364) –( 433 + 192)] kJ 

        = –[ 728 – (625)] kJ 

 

13. Equivalent wt of acid  

= 
molecular wt.

No. of H  replaced per acid molecule
  

 Equivalent wt. = 
98

1
 = 1 

 

14. [Fe(H2O)6]
3+ 

 

 Fe+2 = 3d5 (t2g
1,1,1 eg

1,1) 

 so C.F.S.E. is = [–0.4 × 3 + 0.6 ×2]0 = 0 

 

15. 2H+
(aq.) + 2e– H2 (reduction 

reaction)  

 E = Eº – 
0.059

2
 2H

2

(aq.)

P
log

H 
 

 

 0 = 0 – 
0.059

2

2H

2
7

P
log

10 
 

 

 (In order to make log1 = 0)   

  
2HP = (10-7)2 

  = 10–14 atm 
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16. 3.4 = 100
Mw

132



  x = 

4.3

3200
 = 941.176 

 

17. As oxidation number of central atom 

increases, acidic nature increases.  

 HClO < HClO2 < HClO3 < HClO4    

 

18. At B.P.     P0 = 760 torr    

 for elevation of B.P.  

 
0

s

s

P P

P


 = A A

B B

W /M

W /M
     

TB = I Kbm = 1 × 0.52 × 

6.5

32

100

 
  

 × 1000 = 1  

 
760 732

732


 = 

6.5 /M

100 /18
    

 = 1  

 On solving M = 32.    

 So B.P. = 100 + TB = 101ºC  

 

19. pH = 
1

2
 [pKw + pKa + log10C] = 

1

2
[14 + 5  

– log2 + log1010–2] = 8.35. 

20. XeF6  sp3d3   distorted 

octahedral fod`r v"VQydh;   

 

 

Xe 

F 

F 

F 

F 

F 

F 



 

 XeO3  sp3 pyramidal 

fijkfeMh; 

 

 

O 

Xe 




O O 

 

 XeF4  sp3d2    

square pyramidal  oxZ fijkfeMh;  

 

 

O 

Xe 




F F 

F F 

 

 XeF4  sp3d2    

square planar oxZ leryh;   

 

 

Xe 




F F 

F F 



 

21.  

 Correct IUPAC name is 4–Ethyl– 

3–methylheptane 

 (4–,fFky–3–esfFkygSIVsu] lgh IUPAC uke gS) 

  

22.  meso form 

 

23. Due to + M effect of – OH group and 

hyperconjugation of – CH3 group  

 –OH lewg ds +M izHkko vkSj –CH3 lewg ds 

vfrla;qXeu izHkko ds dkj.kA 

  

24. 

 

2–H O
  

  

  

25. 
 

COOH 

COOH 

+ NH3 


strong Heating 

C–NH2 

COOH 

O 

C 

C 

O 

NH 

O 
Ph thalanide 

 

 

 
COOH 

COOH 

+ NH3 


strong Heating 

C–NH2 

COOH 

O 

C 

C 

O 

NH 

O 
Ph thalanide 
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26.  

 
+ CH3–CH2–CH2–Cl 3AlCl

  This is Friedal craft 
alkylation 

CH3–CH2–CH2
+
+

 

CH3–CH–CH3 +
 

+
 

Isopropyl benzene
 

(P)
 

2O
  3H O

  

C—O—O–H
 

CH3 
CH3 

OH 

R Q 

CH3–C=O 

CH3 

+ 

 

 
+ CH3–CH2–CH2–Cl 3AlCl

  This is Friedal craft 
alkylation 

CH3–CH2–CH2
+
+

 

CH3–CH–CH3 +
 

+
 

Isopropyl benzene
 

(P)
 

2O
  3H O

  

C—O—O–H
 

CH3 
CH3 

OH 

R Q 

CH3–C=O 

CH3 

+ 

 

 

 
+ CH3–CH2–CH2–Cl 3AlCl

  This is Friedal craft 
alkylation 

CH3–CH2–CH2
+
+

 

CH3–CH–CH3 +
 

+
 

Isopropyl benzene
 

(P)
 

2O
  3H O

  

C—O—O–H
 

CH3 
CH3 

OH 

R Q 

CH3–C=O 

CH3 

+ 

 

 

27.    

 

 

28. (a) CH3CH2CH2Br + KOH CH3CH=CH2 

+ KBr + H2O Elimination reaction 

Formation of -bond and conversion of 

saturated compound into unsaturated 

compound by the removal of groups or 

atoms is known as Elimination reaction 

(b) 

 

CH3 

Br 
+ KOH  

H3C CH3 

OH 

H3C 
+ KBr 

 

Substitution Reaction 

 Replacement of one group by other group 

known as Substitution Reaction 

 (c) 

 

 
 Br 

+ Br2    


 
Br 

 

 addition reaction  

Conversion of unsaturated compound into 

saturated compound by the addition of 

groups or atoms is called as addition 

reaction.  

 (a) CH3CH2CH2Br + KOH CH3CH=CH2 

+ KBr + H2O foyksiu vfHkfØ;k  

-ca/k dk fuekZ.k rFkk ijek.kq ;k lewgksa ds gVus 

ij lar`Ir ;kSfxd dk vlar`Ir ;kSfxd esa 

:ikUrj.k dks foyksiu vfHkfØ;k dgrs gSA  

(b) 

 

CH3 

Br 
+ KOH  

H3C CH3 

OH 

H3C 
+ KBr 

 

izfrLFkkiu vfHkfØ;k 

 fdlh lewg dk nwljs lewg }kjk izfrLFkkiu gksus 

ij mls izfrLFkkiu vfHkfØ;k dgrs gSA  

 (c) 
 Br 

+ Br2    


 
Br  

  

 ;ksxt vfHkfØ;k  

ijek.kq ;k lewgksa ds tqM+us ij vlar`Ir ;kSfxd ds 

lar`Ir ;kSfxd esa :ikUrj.k dks ;ksxt vfHkfØ;k 

dgrs gSA 

  

29. [Ag(NH3)2]
+ 

–OH, 
C2H6O (CH3CH2OH)

Ethanol (X)

Cu, 573K

C2H4O (CH3CHO)

Ethanal (A)

Ag Silver mirror

NH2–NH–C–NH2

O

CH3–CH=NH–NH–C–NH2

O

Semicarbezone (Z)

–OH, 

CH3–CH=CH–CHO

Aldol 
Condenation 
Reaction

But–2–enal 

,–unsaturated compound 
(Aldol condensation product (Y) 

 

 [Ag(NH3)2]
+ 

–OH, 
C2H6O (CH3CH2OH)

Ethanol (X)

Cu, 573K

C2H4O (CH3CHO)

Ethanal (A)

Ag Silver mirror

NH2–NH–C–NH2

O

CH3–CH=NH–NH–C–NH2

O

Semicarbezone (Z)

–OH, 

CH3–CH=CH–CHO

Aldol 
Condenation 
Reaction

But–2–enal 

,–unsaturated compound 
(Aldol condensation product (Y)

  

 [Ag(NH3)2]
+ 

–OH, 
C2H6O (CH3CH2OH)

Ethanol (X)

Cu, 573K

C2H4O (CH3CHO)

Ethanal (A)

Ag Silver mirror

NH2–NH–C–NH2

O

CH3–CH=NH–NH–C–NH2

O

Semicarbezone (Z)

–OH, 

CH3–CH=CH–CHO

Aldol 
Condenation 
Reaction

But–2–enal 

,–unsaturated compound 
(Aldol condensation product (Y)

 

 

 [Ag(NH3)2]
+ 

–OH, 
C2H6O (CH3CH2OH)

Ethanol (X)

Cu, 573K

C2H4O (CH3CHO)

Ethanal (A)

Ag Silver mirror

NH2–NH–C–NH2

O

CH3–CH=NH–NH–C–NH2

O

Semicarbezone (Z)

–OH, 

CH3–CH=CH–CHO

Aldol 
Condenation 
Reaction

But–2–enal 

,–unsaturated compound 
(Aldol condensation product (Y)

  

30. CH3 – O – CH(CH3)2 + HI 
373 K  H3Cl 

+ (CH3)2 CHOH 
 
 In case of unsymmertical ether, the alkyl 

halide is always formed from smaller alkyl 
group. This happen so, because I– ion 
being larger in size approaches smaller 
alkyl group to avoid steric hindrance. 

 CH3 – O – CH(CH3)2 + HI 
373 K  H3Cl 

+ (CH3)2 CHOH 

 vlefer bZFkj esa ,fYdu gSykbM lnSo NksVs 

,fYdy lewg }kjk izkIr gksrk gSA ,slk blfy, gS 

D;ksafd I– vkdkj esa cM+k gksus ds dkj.k NksVs 

,fYdy lewg ls tqM+rk gS rkfd f=kfoe ck/kk ls 

cpk tk ldsA 
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31. H3PO2 and H2O reduces the  to – H 

 H3PO2 rFkk H2O,   dks – H esa vipf;r 

djrk gSA 

  

32. If both assertion and reason are false. 

 ;fn dFku rFkk dkj.k nksuksa xyr gSaA 

  

33. Cannizzaro reaction (dSfutkjks vfHkfØ;k) 

 50% KOH     

+  

 

34. 

 

O OH + NaH Na 

O–CH3 

acid-ase 

Reaction 

SN
2 

CH3—I 

 

 

O OH + NaH Na 

O–CH3 

acid-ase 

Reaction 

SN
2 

CH3—I 

 

 This williamson ether synthesis  

 

35. Nitrobenzene is strongly deactivated, 

hence will not undergo Friedal-craft’s 

reaction. 

 ukbVªkscsUthu izcy folfØ;dkjh gS vr% ;g 

ÝhMsy&Øk¶V~l vfHkfØ;k iznf'kZr ugh djsxkA 

 

36.  Fe C O    

 Due to back bonding between metal-

carbon bond length of C–O increase (B.O 

of M–C  B.O of C–CB.L. of C–O ) 

Higher is negative charge on metal, higher 

is back bonding (synergic effect) so bond 

length is higher so answer is [Fe(CO)4]2–  

 

  Fe C O  

 i'p vkcU/ku ds dkj.k /kkrq dkcZu cU/k yEckbZ 

c<+rh gS (B.O of M–C  B.O of C–CB.L. of 

C–O ) /kkrq ij ftruk vf/kd _.kkos'k gksxk 

mruk vf/kd i'p vkcU/ku gksxkA blfy, cU/k 

yEckbZ Hkh vf/kd gksxhA 

 

37. R = 0.529 
2n

A
z


   

 = 0.529 
22

A
1

  

 = 2.12 A   

 

38. Ionization isomerism arises due to the 

exchange of ligand(s) between ionization 

sphere and ionic sphere. 

 vk;uu xksyd rFkk vk;fud xksyd ds e/; 

fyxsUMksa ds fofue; ds dkj.k vk;uu leko;ork 

çkIr gksrh gSA 

 

39. At equilibrium G =  0     

   

 Given G0 =  –2.303RT logK  

  

      = –2.303RT  

 so log K =1 and K = 10 

 

40. pOH = pKb + log
[Salt]

[Base]
  

= pKb + log 
[Cation]

[Base]
 

 [ 4NH

] = 2 × mole of (NH4)2SO4    

   pOH = 5 + log 2 = 5.3 

 or pH  = 8.7 

pOH = pKb + log 
[ ]

[ ]

yo.k

{kkj
   

= pKb + log 
[ ]

[ ]

/kuk; u

{kkj
 

 [ 4NH
] = 2 × (NH4)2SO4 ds eksy    

  pOH = 5 + log 2 = 5.3 

 ;k pH  = 8.7 

 

41. Always endothermic   

 lnSo Å"ek'kks"kh 
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42. CDiamond + O2  CO2(g) ; H = – 94.0 kcal 

 CGraphite + O2  CO2(g) ; H = – 97.6 kcal 

 CDiamond  CGraphite H = 3.6 kcal 

 Heat required to convert 12 gram diamond 

to graphite = 3.6 

  Heat required to convert 1 gm 

diamond to graphite = 
3.6

12
 = 0.3 

 Cghjk + O2  CO2(g) ;  H = – 94.0 kcal 

 CxzsQkbV + O2  CO2(g) ; H = – 97.6 kcal 

              Cghjk  CxzsQkbV ;  H = 3.6 kcal 

 12 xzke ghjs dks xzsQkbV esa ifjofrZr djus ds 

fy, vko';d Å"ek = 3.6 

  1 xzke ghjs dks xzsQkbV esa ifjofrZr 

djus ds fy, vko';d Å"ek = 
3.6

12
 = 0.3 

 

43. H+ + e–   
1

2
 H2.   

E = 0 – 
.0591

1
 log10 

1

[H ]
  

= + 0.591 log10[H+]. 

 E1 = 0 {pH = 0}. 

 E2 = + 0.0591log10[10–7]  

= – .0591 × 7 {at pH = 7} =  – 0.41 V. 

 

44. Rate ; k[A]n  

 

n

Lit

mole
k

SecLit

mole











  Unit of k = (mole)1-n 

L–1 S–1 

 

45. K = 
1–cmS14.1

1500

1

AR

1



















  

 
001.0

1500

14.1

1000m










  S cm2 mol–1  

 = 760 S cm2 mol–1  760  

 

46. Benzyl amine  

csfUty ,ehu   

 

47. Hydroborartion - oxidation leads to anti-

Markownikoff’s hydration, thus  

 gkbMªkscksjhdj.k&vkWDlhdj.k] ,sUVh ekjdksuhdkWQ 

ty;kstu ds dkj.k gksrk gS] vr% 

OH(i) BH /THF3

(ii) H O/OH2  

  

48. If both assertion and reason are true and 

reason is the correct explanation of 

assertion. 

 ;fn dFku rFkk dkj.k nksuks lgh gSa rFkk dkj.k 

dFku dh lgh O;k[;k djrk gSA 

  

49. CH3CH2CH2CH2NH2 
3

KOH(alc.)

CHCl
  

CH3CH2CH2CH2NC + 3 KCl + 3 H2O 

        1° Amine          Bad 

smell of isocyanide 

  CH3C  CH + Amm. AgNO3  

CH3CCAg + HNO3 

         White ppt. 

 CH3CH2COOCH3 + NaOH Heat  

CH3CH2COONa + CH3OH 

 

 CH3CH2CH2CH2NH2 
3

KOH(alc.)

CHCl
  

CH3CH2CH2CH2NC + 3 KCl + 3 H2O 

        1° ,,sehu          

vkblkslk;ukbM dh nqxZaU/k 

  CH3C  CH + Amm. AgNO3  CH3C  

CAg  + HNO3 

         'osr vko{ksi 

 CH3CH2COOCH3 + NaOH  

CH3CH2COONa + CH3OH 

 

CH CH(OH)CH  + Conc. HCl3 3

2° Alcohol

. ZnCl2
CH  –– CH –– CH  + H O3 3 2

|
Cl

5 feuV esa xUny ki u
i zd V gksr k gS

fut Zy

 

 

50. Prussian blue colour of Fe4[Fe(CN)6]3 will 

appear.     

   

------------------------------------------------------------- 
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PART-B: PHYSICS 

 

51. Stefan's law is )T(E 4  
4T

E
  

 where, E  
TimeArea

Energy


 

2m

Watt
  

 
42

4

2

KmWatt
K

m-Watt 


  

 LVhQu ds fu;e ls )T(E 4  4T

E
  

 ;gk¡, E  
;le{ks«kQy

ÅtkZ


 

2
ehVj

okV
  

 42

4

2

KmWatt
K

m-Watt 


  

 

52. 
l

KA

t

Q 
   

l

d

l

A

t

Q 2

    (d = Diameter 

of rod) 

  
8

1

2

1

2

1

l

l

d

d

)t/Q(

)t/Q(
2

1

2

2

2

1

2

1 






























   

 
l

KA

t

Q 
   

l

d

l

A

t

Q 2

    (d = NM+ dk 

O;kl) 

  
8

1

2

1

2

1

l

l

d

d

)t/Q(

)t/Q(
2

1

2

2

2

1

2

1 






























   

 

53. Extra charge Q = (2CV – CV) = CV flows 

through potential V of  

 the battery. Thus W = QV = 
2CV  

 vfrfjDr vkos’'k  Q = (2CV – CV) = CV cSVjh 

¼foHko V ½ ls  

 çokfgr gksxk vr% W = QV = 
2CV  

 

54. zero error 'kwU; =kqfV = – 2 mm + (6 × 0.1) 

mm = –1.4 mm 

 measured thickness ekih xbZ eksVkbZ = 7 mm 

+ (3 × 0.1) mm = 7.3 mm 

 True thickness okLrfod eksVkbZ  = 7.3 mm + 

1.4 mm = 8.7 mm  

 

 

55.  If the drops are conducting, then  

 







 33 r

3

4
NR

3

4
  rNR 3/1 . Final charge 

Q = Nq 

 So final potential 
R

Q
V    3/2

3/1
NV

rN

Nq
   

 ;fn cwansa pkyd gSa] rc  

 







 33 r

3

4
NR

3

4
  rNR 3/1  vafre vkos’'k Q 

= Nq 

 vr% vafre foHko 
R

Q
V    3/2

3/1
NV

rN

Nq
  

 

56. From given figure, it is clear that the net 

displacement is zero. So average velocity 

will be zero. 

 fn;s x;s fp=k ls ;g Li"V gS] fd oLrq dk dqy 

foLFkkiu 'kwU; gS] blfy;s vkSlr osx 'kwU; gksxkA 

 

57.  No current flows through the capacitor 

branch in steady state. Total current 

supplied by the battery  

i 
2

3

2.18.2

6



 .  

Current through 2  resistor 

A9.0
5

3

2

3
  

LFkk;h voLFkk esa] la/kkfj=k ls dksbZ /kkjk çokfgr 

ugha gksxhA cSVjh }kjk çnk; dqy /kkjk  

i 
2

3

2.18.2

6



   

2 çfrjks/k ls çokfgr /kkjk A9.0
5

3

2

3
  

 

58. ,cotH4R   if  45 then H4R   

1

4

H

R
  

  

59. 

 

 

 
m

ro

v

v
30sin 

2

v
v

2

1 m
r  =

2

5.0
s/m25.0  
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60. As we know, for conductors resistance  

Temperature. 

From figure R1  T1  tan  T1  tan = 

kT1   … (i)  

and R2  T2  tan (90o – )  T2  cot = 

kT2  ….(ii) 

From equation  (i) and (ii) 

)tan(cot)TT(k 12   
























cossin

)sin(cos

cos

sin

sin

cos
)TT(

22

12

 2cot2  

   (T2 – T1)  cot 2 

   

 R1  T1  tan  T1  tan = kT1  

 … (i)  

 R2  T2  tan (90o – )  T2  cot = 

kT2  ... (ii) 

 (i)  (ii)  )tan(cot)TT(k 12   
























cossin

)sin(cos

cos

sin

sin

cos
)TT(

22

12

 2cot2  

   (T2 – T1)  cot 2 

 

61. 22
2

4

2

i
i o

.s.m.r  ,sfEi;j 

 ampere22
2

4

2

i
i o

.s.m.r   

  

62. Opposing force N15.02
dt

dm
uF 








  

  









dt

du
uFAs,  

 So same amount of force is required to 

keep the belt moving at 2 m/s 

 çfrjks/kd cy N15.02
dt

dm
uF 










 









dt

du
uF  

 vr% csYV dks  2 m/s dh pky ls xfr'khy j[kus 

ds fy;s brus gh cy dh vko';drk gksxhA 

 

63. Sliding friction is greater than rolling 

friction.   

 lihZ ?k"kZ.k dk eku yksVfud ?k"kZ.k ls vf/kd gksrk 

gSA 

 

64.

  cosiVP .s.m.r.s.m.r

3
cos

2

10100

2

100 3 







 

 w att5.2
4

10

2

1

2

1010 34







 

 

65.  

 

 

 s/m2
18

5
2.7

h

km
2.7v   

 Slope is given 1 in 20  

  
20

1
sin   

 When man and cycle moves up then 

component of weight opposes it 

motion  i.e.  sinmgF  

 So power of the man vFP  vsinmg   

 = Watt982
20

1
8.9100 








  

 

66. 
22

2

2

2
2

2

2
2

RK

K

R

K
1mv

2

1

R

K
mv

2

1

































  

 

67. 
2

i
bt

tb

)(2

1





    

68.  1046R  

   101052000LX 3
L  

 








10
10502000

1

C

1
X

6C  

  10)XX(RZ 2
CL

2  

 Amplitude of current A2
10

20

Z

V
i 0
0   

  1046R  

   101052000LX 3
L  

 








10
10502000

1

C

1
X

6C  

  10)XX(RZ 2
CL

2  

 /kkjk dk vk;ke A2
10

20

Z

V
i 0
0   
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69. For any uniform rod. the mass is 

concentrated at its centre.  

  height of the mass from ground is, h = (l/2) 

sin 30°  

  Potential energy of the rod = mgh = 

 30sin
2

l
gm  = 

4

mgl

2

1

2

l
gm    

 fdlh Hkh leku NM+ ds fy,- æO;eku blds dsaæ 

ij dsafær gSA 

  tehu ls æO;eku dh ÅapkbZ gS h = (l/2) sin 30° 

 NM+ dh laHkkfor ÅtkZ = mgh = 

 30sin
2

l
gm  = 

4

mgl

2

1

2

l
gm   

    

 

 

 

 

 

 

 

 

  

 

 

 



Ground 

x 

x 

1.27Å 

 

m 

30° 

  60° 

  

 

 

 

 

 

 

 

 

  

 

 

 

Ground 

x 
1.27Å 

 

l /2 

h 

m 

30° 

60° 

 

70. Work done dk;Z   cos1MBW H  

 

   323
2

3
1630cos13.020 
















 

 

71. Let m1 = m ,  m2 = 2m ,   m3 = 3m ,  m4 =  

4m 

 

 

 

 

 

 

 

 

 

  

 

 

 

y 

4m 
x 

a
 s

in
 6

0
° 

m 
60° 

2m 3m 

a Cos 60° 

 a 

 

 


 j0i0r1  ,   

  


 j60sinai60cosar2 = 


 j
2

3a
i

2

a
 

 


 j60sinai)60cosaa(r3  = 



 j
2

3a
ia

2

3
 

 


 j0iar4  

 by substituting above value in the following 

formula 

 
4321

44332211

mmmm

rmrmrmrm
r









 = 



 ja
4

3
ia95.0  

 So the location of centre of mass 
















ja
4

3
ia95.0  

 (2) ekuk m1 = m ,  m2 = 2m ,   m3 = 3m ,  m4 

=  4m 

 

 

 

 

 

 

 

 

 

  

 

 

 

y 

4m 
x 

a
 s

in
 6

0
° 

m 
60° 

2m 3m 

a Cos 60° 

 a 

 

 


 j0i0r1  ,   

  


 j60sinai60cosar2 = 


 j
2

3a
i

2

a
 

 


 j60sinai)60cosaa(r3  = 



 j
2

3a
ia

2

3
 

 


 j0iar4  

 Åij n'kkZ;s x;s eku fuEu lw= esa j[kus ij 

4321

44332211

mmmm

rmrmrmrm
r









  

= 


 ja
4

3
ia95.0  

 vr% nzO;eku dsUnz dh fLFkfr 
















ja
4

3
ia95.0  
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72. If the man starts walking on the trolley in 
the forward direction then whole system will 
move in  

 backward direction with same momentum. 

 

 

  
 Momentum of man in forward direction = 

Momentum of system (man + trolley) in 

backward direction 

  v)32080(180   s/m2.0v   

 So the velocity of man w.r.t. ground 

s/m8.02.00.1   

  Displacement of man w.r.t. ground 

m2.348.0    

   ;fn euq"; VªkWyh ij vkxs dh vksj pyuk çkjEHk 

dj nsrk gS rks iwjk fudk; leku laosx ls ihNs 

dh vksj pysxkA 

 

 

 
 euq"; dk vkxs dh vksj laosx = fudk; (euq"; + 

VªkWyh) dk ihNs dh vksj laosx 

  v)32080(180   s/m2.0v   

 blfy;s euq"; dk tehu ds lkis{k osx  

 = s/m8.02.00.1   

  euq"; dk tehu ds lkis{k foLFkkiu 

m2.348.0     

 

73. According to FLOT ¼Å"ekxfrdh ds çFke fu;e 

ls½ 

 )V(PUQ   )V(PQU   

 )105.2)(101.2(1500 35  =975 Joule  

 

74. Given spring system has parallel 

combination, so  

 21eq kkk   and time period 

)kk(

m
2T

21 
  

 fn;k x;k fudk; fLçaxksa dk lekUrj la;kstu gS  

blfy;s 

 21eq kkk   ,oa vkorZdky 
)kk(

m
2T

21 
  

 

75. Suppose nA = known frequency = 100 Hz, 

nB = ? 

 x = 2 = Beat frequency, which is 

decreasing after loading (i.e. x)  

 Unknown tuning fork is loaded so nB  

 Hence nA – nB  = x        ... (i)               

Wrong 

             nB  – nA = x       ... (ii)              Correct 

  nB = nA + x = 100 + 2 = 102 Hz.  

 ekuk nA = Kkr vko`fÙk = 100 Hz, nB = ? 

 x = 2 = foLian vkof̀Ùk tks fd Bn  dks Hkkfjr 

djus ij ?kV jgh gS (vFkkZr~ x)  

 vKkr Lofj=k dks Hkkfjr fd;k x;k gS vr% nB  

 vr% nA – nB  = x        ... (i)                    

xyr 

        nB  – nA = x        ... (ii)                   lgh 

  nB = nA + x = 100 + 2 = 102 Hz  

 

76. Fundamental frequency of open pipe is 

double that of the closed pipe. 

 [kqys ikbi esa dEiuksa dh ewy vkof̀Ùk cUn ikbi 

dh rqyuk esa nksxquh gksrh gSA 

 

77. rv6F   

 

78. Since pw¡fd 
R

1
P   

 

79. Excess pressure vfrfjDr nkc 
r

T4
P   

 
2

3

101

102524







 Pa20m/N20 2 











2

d
r as  

 

80. Density of cork = d, Density of water =  

 
 

 
 Resultant upward force on cork g)d(V   

 This causes elongation in the spring. When 
the lift moves down with acceleration a, the 
resultant upward force on 

cork )ag)(d(V   which is less than the 

previous value. So the elongation 
decreases. 
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 dkWdZ dk ?kuRo = d, ty dk ?kuRo =  

 
 

 
 dkWdZ ij Åij dh vksj ifj.kkeh cy g)d(V   

 blds dkj.k fLçax esa çlkj gksrk gSA ;fn fy¶V 

a Roj.k ls uhps dh vksj tk jgh gS, rc dkWdZ ij 

Åij dh vksj yxus okyk ifj.kkeh cy 

)ag)(d(V   tks fd çkjafHkd eku ls de gS, 

vr% fLçax esa çlkj ?kV tk;sxkA 

 

81. o240)602360()2360(   

 
82. Suppose at any instant, plane mirror lies at 

a distance x from object. Image will be 
formed behind the mirror at the same 
distance x.  

 (3) ekuk fdlh {k.k lery niZ.k] oLrq ls x nwjh 

ij gS] rc çfrfcEc niZ.k ds ihNs leku nwjh x 

ij gksxk 

   
 When the mirror shifts towards the object 

by distance ‘y’ the image shifts 

y2)yx(yx   

 So speed of image = 2  speed of mirror  

 tc niZ.k dks oLrq dh vksj ‘y’ nwjh f[kldk;k 

tkrk gS] rc çfrfcEc foLFkkiu 

y2)yx(yx   

 blfy, çfrfcEc dh pky = 2  niZ.k dh pky 

 

 
 

 

83. 
n

u
v

u

v

n

1
m   

 By using mirror formula niZ.k lw=k 

u

1

n

u

1

f

1




  f)1n(u   

 

84. Given )xf(u 1  and )xf(v 2  

 The focal length 
)xf()xf(

)xf)(xf(

vu

uv
f

21

21







  

 On solving, we get 21
2 xxf   or 21xxf   

 (2) fn;k gS] )xf(u 1  ,oa )xf(v 2  

 Qksdl nwjh 
)xf()xf(

)xf)(xf(

vu

uv
f

21

21







  

 gy djus ij 21
2 xxf   ;k 21xxf   

 

85. To see the container half-filled from top, 

water should be filled up to height x  so 

that bottom of the container should appear 

to be raised upto height (21–x). As shown 

in figure apparent depth )21(' xh   

 Real depth xh   

  

  

  12x
x21

x

3

4

'h

h



 cm  

 ç’ukuqlkj] ikuh bruh Å¡pkbZ x  rd Hkjk tkuk 

pkfg,] fd crZu dh ryh (21–x) xgjkbZ ij fn[ks] 

rHkh crZu vk/kk Hkjk gqvk çrhr gksxk fp=kuqlkj 

vkHkklh xgjkbZ )21(' xh   okLrfod xgjkbZ 

xh   

 

 

 

  12x
x21

x

3

4

'h

h



 cm  
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86. Along the axis of magnet 

guass200
X

M2
B

3a   

 guass100
X

M
B

3a   

 pqEcd ds v{k ij 200
X

M2
B

3a  xkWl 

 100
X

M
B

3e  xkWl 

87. Attracts only magnetic substances 

dsoy pqEcdh; inkFkksZa dks vkdf"kZr djrk gS 

 

88.   units673t16
dt

d
e 


  

   673t16
dt

d
e 


  

 
89. As it is seen from the magnet side induced 

current will be anticlockwise. 

 N 

S 

 
 pqEcd dh vksj ls ns[kus ij çsfjr /kkjk dh fn'’kk 

okekorhZ gSA  

 N 

S 

 

 

90. 2rB
2

1
e   

 V50)1(5102.0
2

1 24    

 

91. For ‘XNOR’ gate ABBAY    

 i.e. 1010.01.10.00.0   

 0001.00.11.01.0   

 0000.11.00.10.1   

 1101.10.01.11.1   

 ‘XNOR’ xsV ds fy;s ABBAY    

 vFkkZr~ 1010.01.10.00.0   

 0001.00.11.01.0   

 0000.11.00.10.1   

 1101.10.01.11.1   

92. Both decreases  

 nksuksa ?kVrs gSa  

  

93. I  

 

94. By using max0 Khh   

 101 K)(h    ….(i) 

  And ,oa 202 K)(h    

 ….(ii) 

  
K

1

K

K

2

1

02

01 



 ,  

Hence vr% 
1K

K 21
0




 . 

 

95. Excitation energy  

12 EEE  









22

2

2

1

1

1
Z6.13  

 .2ZZ
4

3
6.138.40 2   

 Now required energy to remove the 

electron from ground state 

.eV4.54)Z(6.13
)1(

Z6.13 2

2

2




  

 mÙkstu ÅtkZ 12 EEE  









22

2

2

1

1

1
Z6.13  

 .2ZZ
4

3
6.138.40 2   

 vc bysDVªkWu dks ewy voLFkk ls ckgj fudkyus 

ds fy, vko’;d ÅtkZ 

.eV4.54)Z(6.13
)1(

Z6.13 2

2

2




  

 

96. 
3/1Ar    

3/1

2

1

2

1

A

A

r

r













  

  
3/1

A

27

5

3








  

A

27

125

27
  125A   

 Number of nuclei in atom X  X ijek.kq esa 

ukfHkdksa dh la[;k .735212552  A  
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97. The equation is 161
0

17 OnO   

 Energy required = B.E. of O17 – B.E. of 

O16 

 = 17  7.75 – 16  7.97 = 4.23 MeV 

   lehdj.k 161
0

17 OnO   

  vko’;d ÅtkZ = O17 dh cU/ku ÅtkZ –O16 dh 

cU/ku ÅtkZ  

 = 17  7.75 – 16  7.97 = 4.23 MeV 

 

98. T106
103

18

c

E
B

B

E
c 8

8




 . 

99. Statement-1 isTrue, Statement-2 is True; 

Statement-2 is NOT a correct 

explanationfor Statement-1 

 oDrO;-1 lR; gS, oDrO;-2 lR; gS ; oDrO;-2 

oDrO;-1 dk lgh Li"Vhdj.k ugha gSA 

  

100. (A)  (R), (B) (S), (C)  (Q), (D)  (P) 

 

---- TEXT SOLUTIONS (TS) END ---- 
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